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Description 

[PHOTOELECTRIC DEVICE GRINDING 
PROCESS AND DEVICE GRINDING 

PROCESS] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93114874, filed May 26, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhe present invention relates to a device grinding process. 
More particularly, the present invention relates to a pho- 
toelectric device grinding process. 

[0004] Description of the Related Art 

[0005] | n the present information age, electronic products have 
become indispensable part of our lives. We use electronic 
products in our work and in our home. In general, an inte- 
grated circuit device is at the core driving most electronic 
products. With the ever-advancing electronic technolo- 



gies, more and more functionally powerful and personal- 
ized products are produced. Most of these electronic 
products can have a streamline, compact and miniature 
appearance largely due to a corresponding reduction in 
the size of semiconductor packages. 

[0006] D ue to the demand for small packages, the silicon wafer 
at the end of integrated circuit and device fabrication of- 
ten has a thickness too large to fit into the package. Thus, 
before dicing up the silicon wafer, a tape is often attached 
to the active surface of the wafer and then the wafer is 
mounted to a polishing table to perform a grinding opera- 
tion. After grinding the wafer to a thickness that meets 
the packaging requirement, the wafer is removed from the 
polishing table and the tape is removed from the wafer. 
Thereafter, another tape is attached to the back surface of 
the wafer before the wafer is cut into a plurality of inde- 
pendent chip units. 

[0007] However, a delicate device such as the photoelectric de- 
vice can be severely damaged if the aforesaid grinding 
process is deployed to reduce wafer thickness. In general, 
the photoelectric device has an image sensor or a micro- 
mechanical structure for fine tuning the radio frequency 
(RF) fabricated on the active surface of a silicon wafer us- 



ing a semiconductor fabrication process or micro- 
electromechanical technology. When a tape is used to 
mount the wafer on a polishing table, peeling the tape 
from the wafer surface at the end of the grinding process 
might cause severe damage to the micro-mechanical 
structures or the image sensors. Moreover, any tape 
residue left on the wafer after the tape peeling process 
might lower the yield of the photoelectric device. Further- 
more, the photoelectric devices on the surface of the 
wafer need to be carefully protected during the grinding 
process. In addition, the mechanical strength of the sili- 
con wafer will drop in accordance with the thickness of 
the wafer material removed in the grinding process. 
Hence, reducing the thickness of the wafer to a level suit- 
able for packaging through a conventional grinding pro- 
cess is difficult. 
[0008] Thus, there is a need for a method capable of grinding 

down the wafer to a suitable thickness without damaging 
the devices, especially, photoelectric devices or other mi- 
cro-mechanical structures on the wafer surface. 
Summary of Invention 

[0009] Accordingly, at least one objective of the present inven- 
tion is to provide a grinding process capable of preventing 



the photoelectric devices on a substrate from being dam- 
aged. 

[0010] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides a photo- 
electric device grinding process that includes the follow- 
ing steps. First, a wafer having a plurality of chip units 
thereon is provided. Each chip unit has at least a photo- 
electric device disposed on a surface. Next, some glue 
having a plurality of spacers embedded therein is pro- 
vided. Thereafter, a dielectric substrate is attached to the 
surface of the wafer having photoelectric devices thereon 
using the glue. The glue and the embedded spacers are 
disposed between the dielectric substrate and the wafer 
such that a gap is maintained between them through the 
spacers. Finally, the surface of the dielectric substrate 
away from the wafer, the surface of the wafer away from 
the dielectric substrate or both surfaces is ground. 

[° 011 ] In the present embodiment, the photoelectric device is an 
image sensor or a micro-mechanical structure having a 
portion protruding beyond the surface of the wafer by a 
height smaller than the gap between the dielectric sub- 
strate and the wafer. 



[0012] The glue is an ultraviolet cured plastic or an epoxy, for 
example. The spacers are fabricated using silica, for ex- 
ample. The method of grinding the dielectric substrate 
and the wafer comprises performing a mechanical polish- 
ing process, for example. The dielectric substrate is a 
glass substrate or a silicon substrate, for example. Fur- 
thermore, the glue, each chip unit and the dielectric sub- 
strate together enclose at least a sealed space such that 
the photoelectric device is located within this sealed 
space. 

[0013] The present invention also provides a device grinding 
process that includes the following steps. First, a wafer 
having a plurality of chip units thereon is provided. Each 
chip unit has at least a device on a surface. Next, a dielec- 
tric substrate is attached to the surface of the wafer hav- 
ing devices thereon using some glue such that a gap is 
maintained between the dielectric substrate and the wafer. 
Finally, the surface of the dielectric substrate away from 
the wafer, the surface of the wafer away from the dielec- 
tric substrate or both surfaces is ground. 

[0014] By gluing a dielectric substrate over the wafer to cover the 
photoelectric device prior to performing the grinding op- 
eration according to the present invention, the photoelec- 



trie devices is protected against possible damages result- 
ing from any external process. Ultimately, overall yield of 
the photoelectric devices is increased. 
[0015] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0016] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0017] pigs. 1A through ID are schematic cross-sectional views 
showing the steps in a photoelectric device grinding pro- 
cess according to one preferred embodiment of the 
present invention. 

[0018] pigs. 2A through 2C are schematic cross-sectional views 
showing the steps in a photoelectric device grinding pro- 
cess according to another preferred embodiment of the 

present invention. 
Detailed Description 



[0019] Reference will now be made in detail to the present pre- 
ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0020] The device grinding process according to the present in- 
vention includes the following steps. First, a wafer having 
a plurality of chip units thereon is provided. Each chip unit 
has at least a device disposed on a surface. Next, a di- 
electric substrate is attached to the surface of the wafer 
having devices thereon using some glue such that a gap is 
maintained between the dielectric substrate and the wafer. 
Thereafter, the surface of the dielectric substrate away 
from the wafer, the surface of the wafer away from the di- 
electric substrate or both surfaces is ground. Since the di- 
electric substrate is hanged over the devices on the sur- 
face of the wafer and separated from the wafer by a gap, 
the devices are protected against possible damage 
throughout the grinding process. There are a number of 
methods for maintaining a gap between the dielectric 
substrate and the wafer. In the following, the device 
grinding process is applied to a wafer having photoelectric 



devices thereon. In other words, a photoelectric device 
grinding process is described. 
[0021] pigs. 1A through ID are schematic cross-sectional views 
showing the steps in a photoelectric device grinding pro- 
cess according to one preferred embodiment of the 
present invention. As shown in Fig. 1A, a wafer 100 such 
as a silicon wafer is provided. The wafer 100 has a plural- 
ity of chip units 110 thereon. In Figs. IB to ID, only a sin- 
gle chip unit 110 is drawn for clarity. In practice, the en- 
tire wafer 100 is ground in the photoelectric device grind- 
ing process. 

[0022] As shown in Fig. IB, the top surface of each chip unit 110 
has at least a photoelectric device 114. The photoelectric 
devices 114 are formed on the top surface of the wafer 
100 using conventional semiconductor fabrication tech- 
niques. The photoelectric devices 114 can be charge- 
coupled devices (CCD), complementary metal-ox- 
ide-semiconductor (CMOS) devices or other image- 
sensing devices, for example. The exposed surface of the 
photoelectric devices 114 is an active surface S. Since im- 
age signals are produced only when external light rays are 
able to impinge upon the active surface S of the photo- 
electric devices 114, cleanliness of the active surface S is 



of utmost importance. Thus, any scratches or dirt on the 
active surface S is detrimental to the performance of the 
photoelectric device 114. 
[0023] As shown in Fig. 1C, some glue 120 and a dielectric sub- 
strate 140 is provided. The glue 120 has a plurality of 
spacers 130 embedded inside. Thereafter, the dielectric 
substrate 140 is bonded to the surface of the wafer 100 
(only one chip unit 110 is shown) where the photoelectric 
devices are located. The glue 120 and the embedded 
spacer 130 are disposed between the dielectric substrate 
140 and the chip unit 110. The glue 120 is fabricated 
from an ultraviolet cured plastic or an epoxy material, for 
example. After joining the dielectric substrate 140 and the 
chip units 110 together, the glue 120 is cured by illumi- 
nating with ultraviolet light, baking or performing some 
other process so that unwanted separation in a subse- 
quent grinding process is prevented. The spacers 130 
mixed inside the glue 120 serve to maintain a gap Gl be- 
tween the dielectric spacer 140 and the chip unit 110. 
Preferably, the gap Gl is large enough to prevent the di- 
electric substrate 140 from touching the photoelectric de- 
vice 114. The glue 120, the chip unit 110 and the dielec- 
tric substrate 140 together form a sealed chamber R such 



that the dielectric devices 114 are located within the 
chamber R. The spacers 130 are fabricated using silicon 
oxide or some other materials, for example. Preferably, 
the spacers 130 are uniform in size and round in shape to 
ensure a constant gap Gl is always provided between the 
chip unit 110 and the dielectric substrate 140. The dielec- 
tric substrate 140 is a glass substrate or other transparent 
substrate, for example. The principal selection criterion of 
the dielectric substrate 140 is the capacity to match the 
high image-sensing performance of the photoelectric de- 
vice 114. 

[0024] As shown in Fig. ID, the surface of the dielectric substrate 
140 away from the chip unit 110, the surface of the chip 
unit 110 away from the dielectric substrate 140 or both 
surfaces is ground. The grinding method includes a me- 
chanical grinding process, for example. 

[0025] with the aforesaid setup, an adhesive tape can be freely 
applied to the dielectric substrate 140 or the back surface 
of the chip unit 110 to station the wafer on a polishing ta- 
ble before grinding without having to worry about possi- 
ble damage to the photoelectric devices. Furthermore, the 
dielectric substrate 140 also reinforces the chip unit 110 
by producing a two-layered structure so that a thicker 



layer can be removed from the dielectric substrate 140 or 
the chip unit 110 to obtain a thinner final product. 

[0026] pigs. 2A through 2C are schematic cross-sectional views 
showing the steps in a photoelectric device grinding pro- 
cess according to another preferred embodiment of the 
present invention. In this embodiment, only the photo- 
electric device on the wafer is different. As shown in Fig. 
2A, a wafer having a plurality of chip units 210 thereon 
similar to the one in Fig. 1A is provided. The surface of 
each chip unit 210 has at least a photoelectric device 214. 
The photoelectric device 214 is, for example, a micro- 
mechanical structure 216 fabricated on a surface layer of 
the chip unit 210 using a micro-electromechanical tech- 
nology. A portion of the micro-mechanical structure 216 
protrudes from the surface of the chip unit 210 to a 
height H. The photoelectric device 214 is a radio fre- 
quency modulation device or other devices having a mi- 
cro-mechanical structure. 

[0027] As shown in Fig. 2B, a dielectric substrate 240 is bonded 
to the surface of the chip unit 210 where the photoelectric 
device 214 are located using some glue 220. The dielec- 
tric substrate 240 is a glass substrate, a silicon substrate 
or other dielectric material substrate. Preferably, a plural- 



ity of spacers 230 is embedded within the glue 220 so 
that a constant gap G2 is maintained between the dielec- 
tric substrate 240 and the chip unit 210. Furthermore, the 
gap G2 is greater than the height H of the micro- 
mechanical structure 216 above the chip unit 210. 

[0028] As shown in Fig. 2C, the surface of the dielectric substrate 
240 away from the chip unit 210, the surface of the chip 
unit 210 away from the dielectric substrate 240 or both 
surfaces are ground. 

[0029] | n summary, a dielectric substrate is glued onto the wafer 
to cover the photoelectric device prior to performing the 
grinding operation. Hence, adhesive tapes can be freely 
applied to the dielectric substrate or the back surface of 
the chip unit to station the wafer on a polishing table be- 
fore grinding without having to worry about possible 
damage to the photoelectric devices. Obviously, the di- 
electric substrate and the glue also provide a barrier 
against any perpetration of foreign material and moisture. 
Furthermore, the spacers also set up a constant gap be- 
tween the dielectric substrate and the wafer to prevent 
possible damage due to contact with the photoelectric de- 
vice. The dielectric substrate and the chip unit together 
also form a stronger two-layered structure so that a 



thicker layer can be removed from the dielectric substrate 
or the chip unit to obtain a thinner final product. Thus, 
the photoelectric devices on the wafer are protected 
against possible damages resulting from any external 
process and overall yield of the photoelectric devices is 
increased. 

[0030] it w i|| be apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



